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Summary

The studies have provided no evidence to date that risk estimates
for leukemias and other types of cancer combined are in error, based
on extrapolation from high-dose studies. For individual cancer sites, only
for multiple myelomas and prostate cancer is there any suggestion that
associations were seen in more than one study. In interpreting the latter
associations, however, the potential biases discussed in Chapter 1 must
be borne in mind. In particular, the problem of multiple comparisons
and the tendency for both researchers and editors to focus on positive
as opposed to null results. It must also be pointed out that the absence
of any associations in a number of studies essentially offers no meaningful
evidence, because of the very small numbers of observed deaths. Continued
monitoring of these and other occupational cohorts in the future is highly
desirable. When possible, standardization and pooling of study results
should improve the interpretation and the overall significance of these
studies. To date the evidence does not contradict or imply the possible
inaccuracy of risk estimates derived from high-dose studies.

HIGH NATURAL BACKGROUND RADIATION

There are regions in the world where outdoor terrestrial background
gamma radiation levels appreciably exceed the normal range (about 0.2-0.6
mGy per year). Such regions exist in Brazil, India, People's Republic of
China, Italy, France, Iran, Madagascar, and Nigeria (UN82). Because the
total dose rate of low-LET natural background radiation is low, and the
lifetime dose of such radiation accumulated by any one person is small
(<0.1 Gy), it is difficult to determine whether there are any variations in
disease rates associated with changes in natural background radiation levels
and, if so, whether such variations are consistent with the health effects
estimated by extrapolation from the observed effects of high-dose and high
dose-rate exposures.

A cautious approach is warranted in the interpretation of geograph-
ically based mortality surveys. Although "beneficial" effects of radiation
have been alleged on the basis of reduced mortality in high background
areas in the United States (Hi81), analyses that include an adjustment for
altitude indicate no "beneficial" effects (We86). While mortality rates for
both cancer and cardiovascular disease are lower in areas of the United
States having high levels of natural radiation, such areas are found primarily
in high altitude locations. This apparently "beneficial" effect of radiation
may, in fact, be an example of confounding, since conditions of reduced
oxygen pressure stimulate a wide array of physiological adaptations, which
could themselves be protective (Fr75).